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My story…

Last 30 years of working directly with and experience with:

• Nuclear power

• Petrochemical

• Refining

• Oil & Gas Pipeline

• Offshore Drilling

• Aviation 

• Railroad

• Maritime

• Coal Mining

And most recently (last 15+ years) with Health Care industries



From Up- to Downstream…

3

Drilling
BP Deepwater Horizon

Refinery
BP Texas City

Pipeline*

PG&E San Bruno

Storage

Aliso Canyon
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My Premise:

The ‘HOT’ Model

Major Subsystems of a Complex, 

Large-scale Technological System

(e.g., an offshore drilling/production platform, 

refinery, oil/gas pipeline system, a gas underground 

storage facility)
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My Premise:

Safety Culture as a Root-Cause of a 

System’s Common Mode Failure 

• Because of their diversity and 
redundancies, the defense-in-depth 
will be widely distributed 
throughout the system.

• As such, they are only collectively 
vulnerable to something that is 
equally widespread.  The most 
likely candidate is safety culture.

• It can affect all elements in a 
system for good or ill.
Professor James Reason, A Life in Error, 2013, Page 81



BP Deepwater Horizon 

Accident
April 20, 2010



BP Deepwater Horizon



BP Deepwater Horizon



BP Deepwater Horizon Accident
April 20, 2010

11 workers lost their lives and 16 others 

were seriously injured.

The flow continued for nearly 3 months 

before the well could be completely killed, 

during which time, nearly 5 million barrels of 

oil spilled into the gulf.





www.oilspillcommission.gov





“The record shows that without effective government 

oversight, the offshore oil and gas industry will not 

adequately reduce the risk of accidents, nor prepare 

effectively to respond in emergencies. However, 

government oversight, alone, cannot reduce those 

risks to the full extent possible. Government 

oversight (see Chapter 9) must be accompanied by 

the oil and gas industry’s internal reinvention: 

sweeping reforms that accomplish no less than a 

fundamental transformation of its safety culture” 

(p. 217, emphasis added)
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Meshkati’s Observation
Page 223

• BP conducted its own accident investigation of Deepwater 
Horizon, but once again kept its scope extremely narrow.(31)   
Professor Najmedin Meshkati of the University of Southern 
California, Los Angles—a member of the separate National 
Academy of Engineering committee investigating the oil spill—
criticized BP’s accident report for neglecting to “address human 
performance issues and organizational factors which, in any 
major accident investigation, constitute major contributing 
factors.” He added that BP’s investigation also ignored factors 
such as fatigue, long shifts, and the company’s poor safety 
culture.(32)



The New York Times Editorial
December 19, 2011
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“The lack of strong 

safety culture”



BP Refinery Accident

March 23, 2005



© Financial

Times



22



BP Texas City Did Not Have a Positive Safety 

Culture

• Organizational causes were embedded in the 

refinery’s history and culture

• Causes extended beyond the ISOM unit to actions 

of people at all levels of the corporation 

• Multiple safety system deficiencies were found 

23



San Bruno Gas Pipeline 

Accident

September 9, 2010



Figure 3. Aerial view of fire. - NTSB/PAR-11/01, P3



• Pacific Gas and Electric 
Company (PG&E) 

• Intrastate natural gas 
transmission pipeline 

• September 9, 2010 
• Residential area in San Bruno, 

California 
• 47.6 million standard cubic feet 

of natural gas was released 
• resulting in a fire that destroyed 

38 homes and damaged 70. 
• 8 people were killed, many were 

injured, and many more were 
evacuated from the area.

Paul Sakuma/Associated Press





Mismanagement Blamed for Bay 

Area Gas Disaster 

• After the rupture, it took the company an hour to shut off 
the gas because of poor planning and organization, 
according to the [NTSB] board. 

• The board issued an unusual number of recommendations, 
39. 

• The board said San Bruno was “an organizational 
accident.”

• The safety board also had harsh words for both the 
California Public Utilities Commission, which it said had 
inappropriately trusted the company, and the United States 
Department of Transportation, which had failed to oversee 
the work of the state agency.



Aliso Canyon 

Underground Gas 

Storage Accident
October 23, 2015



And recently, closer to home (LA/USC)

Aliso Canyon 
October 23, 2015



CCST UGS Report (Jan 2018)







The human figure depicted in Figure 1.0-1 represents the 
human and organizational factors (HOFs) of UGS. Human 
managers, engineers, and technicians employed by the 
operating company, along with contractors, provide one 
component of the human factor element controlling both 
the surface and subsurface parts of the UGS system. 
Another part of the human factor component comprises 
the general public and the local population. In addition, 
operational practices are inevitably influenced by long-
and short-term organizational and cultural factors present 
in the UGS operating company. Section 1.2.6 and a side 
bar in Section 1.6 
culture.  (p. 14)



Side Bar: Safety Culture 
Page 342-435







Boston/Lawrence 

Columbia Gas Pipeline 

Explosion and Fire
September 13, 2018
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The Honorable Robert Sumwalt, NTSB 

Chairman, Press Briefing
Sunday Sept 16, 2018

• We found evidence from an evidentiary dig 
this morning that pressure sensors were 
attached to a gas line that was being placed out 
of service and being capped off on Thursday.

• Certainly the investigation will answer 2 
questions. What affect if any did this have on 
the over-pressure situation? And secondly, why 
was this sensor connected to a gas line that 
was being placed out of service?
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Mr. Sumwalt’s remarks…

• In the coming days, we will interview the 
construction foreman in charge of the job at South 
Union and Salem. We will interview the 
Columbia Gas Inspector who oversees this 
construction crew. We will interview the 
Columbia Gas pipeline safety, excuse me, the 
Columbia Gas Pipeline Safety Supervisor. And 
we will interview the 4 people from the gas 
control center that I mentioned yesterday that is in 
Columbus, Ohio.
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Mr. Sumwalt’s remarks

• When we talk about construction, are we 

talking about Columbia Gas working on their 

own lines, the answer to that is yes. They were 

using contractors to do that work, but it was 

Columbia Gas construction and as you 

probably know, they're in the process of 

replacing old cast iron pipe with new plastic 

pipe. So yes, the construction was done at the 

request of Columbia Gas.
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